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rial over the ulcer which contained colonies of bacteria. The sections
of the control rats' eyes were all normal.
These eyes differed from those of vitamin A deficient rats in that
there was no diminution in secretions of tears. In A deficient rats the
eyes are dry owing to keratinization of epithelium in the lacrymal
glands. In the sodium-low animals there was at least normal tear
production and in some instances it appeared to be excessive.
In the earlier literature on xerophthalmia in vitamin A deficient
rats, several observers called attention to ulceration of the cornea and
hypopyon in animals in this deficient state. Wolbach and Howe ('25),
who made the most thorough study of the pathology of this state,
assert that they "have not a single example of ulceration of the cornea
or of hypopyon" in their series of animals. It is apparent, therefore,
that the eye disturbances of the rat induced by deprivation of sodium
differ in almost all details from those caused by vitamin A deficiency.
When killed, the sodium-deficient rats appeared almost free from
fat deposits, the muscles were atrophied, the liver a darker reddish
brown than normal, and with some mottling. The spleen was very
dark and greatly reduced in size. The kidneys were abnormally dark
and showed occasional mottling. The adrenal glands were orange rather
than pink in color. The testes appeared atrophic. The bladder was
usually filled with urine and the stomach and intestines were dis-
tended with gas. All animals showed lung infections.
The bones of the sodium-deficient rats appeared retarded with re-
spect to growth and they were fragile. There was a deficiency of
cartilage and osteoid tissue.
A study of the estrual behavior showed that sodium-deficient rats
matured about the 66th day of life as contrasted with the 55th day in
the controls. Daily vaginal smears demonstrated that the experimental
animals exhibited an essentially normal ovulatory performance during
an average period of 14 days. Thereafter a characteristic disturbance
was observed in the depleted animals which resembled that of vitamin
A deficiency. There was prolongation of the estrus desquamation stage
in the vaginal epithelium; the smears showed almost exclusively large,
flaky, cornified cells which normally characterize the actual period of
estrus and ovulation. In these animals this occurred throughout the
entire depletion period. In addition to cornified cells there were pres-
ent small amounts of mucus; in some cases excessive numbers of
leucocytes; and in others, a few cornified, nucleated epithelial cells.
Additions of vitamin A in the forms of butter fat and carotene respec-
tively were tested as supplements to that already present in the diet,
but repair of the vaginal epithelium did not occur following the ad-
ministration of large doses of this vitamin.
Twelve sodium-depleted female rats, separately caged, were placed